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LIQUID MIST FIRE EXTINGUISHER 



FIELD OF INVENTION 

This invention relates to a liquid mist fire extinguisher and more particularly a low 
5 pressure water atomizing fire extinguisher. 

BACKGROUND TO THE INVENTION 

Fires are classified as A, B. C or D as follows: Class A: ordinary combustibles; Class 
p B: flammable liquids; Class C: electrical fires and Class D: flammable metals. Fire 
^ extinguishers are certified in Canada and the United States by ULC and UL 
^ respectively according to their effectiveness in suppressing the fires of the various 

0 classes. A standard extinguisher with an A:B:C rating for example, is effective in 

1 f suppressing A, B and C class fires. 



O 

UI5 To achieve an A:B:C rating, extinguishers to date have used either dry chemicals or 
halon. The use of dry chemicals results in a messy and sometimes toxic cleanup. 



O 



{ Halon is a clean alternative but has been banned by the Montreal Protocol on 
Substances that Deplete the Ozone Layer. 



20 Water has also been used but prior art water extinguishers have not achieved an A:B:C 
rating. The standard water extinguisher for example discharges a solid stream of water 
from a pressurized canister and has a limited Class 2A rating. 



Another type of known water extinguisher discharges a spray of water droplets and 
25 utilizes the same amount of water as the standard extinguisher. This extinguisher 
typically operates at about 100 psi. While this water extinguisher has t>een rated A:C, 
it does not generate the fine atomized mist required for a class B rating. 
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It is a feature of the present invention to provide an extinguisher in which water and air 
are stored together and released simultaneously and separately to produce a fine liquid 
mist, capable of class A:B:C rating. 
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SUMMARY OF THE INVENTION 

In accordance with the present invention, there is provided an apparatus for producing 
a fine liquid mist, comprising a container for holding a gas and liquid under pressure; 
valve means for simultaneously releasing said gas and said liquid separately from said 
container; feed means for feeding said gas and said liquid separately to a nozzle; said 
nozzle including a mixing chamber and outlet orifices for emission of said liquid mists. 

In another embodiment of the present invention, there is provided a release valve for 
simultaneously releasing a gas and a liquid separately from a pressurized container, 
comprising a first valve controlling a liquid outlet from said container; a second valve 
controlling a gas outlet from said container; means for feeding said liquid and said gas 
separately from said valves; means for actuating said valves, simultaneously. 

In a further embodiment of the present invention, there is provided a liquid mist fire 
extinguisher, comprising a container for holding a gas and a liquid under pressure; a 
valve assembly at an upper end of said container; valve means for simultaneously 
releasing said gas and said liquid separately from said container; a hose for feeding 
said gas and said liquid separately through a nozzle; said nozzle assembly including 
means for feeding said gas and said liquid separately through a mixing chamber, and 
exiting orifices in an end surface of said nozzle assembly for issue of mixed gas and 
liquid in a fine mist 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a cross-section of a fire extinguisher according to the present invention; 
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Figur 2 is a cross-section of the valve structure at the top of the extinguisher of Figure 

1. to a larger scale, and at right angles to that of Figure 1; with valve closed; 
Figure 3 is a cross section similar to that of Figure 2, with valve open; 
Figure 4 is a cross section of the valve structure, on the axis of the cross section of 
Figure 1; 

Figure 5 is a longitudinal cross section through the nozzle; 

Figure 6 is an end view on the end of the nozzle member, in the direction of arrow A, 
Figure 7 is a cross-section of another embodiment of the valve structure of the present 
invention, on the axis of the cross-section Figure 1 . 

^ DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

^Hj" jfl The drawings illustrate a fire extinguisher assembly having an A,B and C rating 

III . . . 

p compnsing a pressure container 1 0 of approximately 12L capacity having at its upper 
^ end a valve stnjcture 12, and flexible hose 14 with a relatively ridged wand portion 16, 
and a nozzle assembly 18 at the end of the wand 16. The valve structure 12 closes the 
upper end of the container which, in use contains a liquid, for example, water, and its 
lower portion 20 and a pressurizing gas, for example, air at its upper portion 22, the 
gas/liquid in the phase shown at 24. A tube 26 extends down and from the valve 
^ structure 12 towards the bottom of container, finishing a short distance above the 
2(JH bottom. The tube is connected at its upper end to the valve structure 12. 
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Considering Figures 2 and 3 spedfically. the valve structure 12 comprises a main body 
30, which is attached, by a fitted threaded connection 32 to a neck portion 34 at the 
upper part of container 10. The body 30 has a central longitudinal extending bore. 

25 having a varying dimension along its length. At its lower end 36, the bore is enlarged 
and receives the upper end of the tube 26, again conveniently a threaded connection. 
The bore is then tapered inwardly to forni a valve seat 38. The bore enlarges, at 40, 
to form a fluid passage, described later in connection with Figure 4. Above the 
enlargement 40, the bore decreases in size to form a tubular valve seat at 42, Above 

30 the valve seat 42, the bore is enlarged and a plug 44 is inserted to close off the bore, 
and also to form a chamber which serves as a transfer passage 46, again described in 
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more detail with respect to Figure 4. The plug 44 has a central bore 48 and extending 
through the bor is a valve member 60. The valve member 60 has various portions 
spaced along its length for cooperation with the valve seats 38 and 42. At its lower end 
a tapered end valve member 62 cooperates with tapered valve seat 38, while at an 
intermediate position, an extended valve portion 64 cooperates with the tubular seat 
42. Valve member 62 and valve seat 38 ads to control flow of liquid from container, 
and valve portion 64 acts with seat 42 to control flow of gas from the container. 

A further bore 70 extends up through the body 30 and connects to a radial bore 72 
extending to the central bore to form a port 76, between the enlargement 40 and the 
passage 46. The outer end of the radial bore 72 is closed by a plug 78 which can be 
used to provide a connection to a pressure gauge. Considering the valve portion 64, 
an annular recess 66 on the valve member 60 extends to connect with the passageway 
46 only, in a closed position, as in Figure 2, and to connect passageway 46 with port 
76, in an open position, as in Figure 3. 

The upper end 80 of the valve member 60 extends beyond the plug 48. A lever 82, see 
Figure 1 , is pivotally mounted on the end of the body 30 and extends over the outer end 
80. A compression spring 81 is mounted on the outer end 80 of the valve member 60 
to bias the valve member to a closed position. Pressure by the lever 82 on the outer 
end 80 of the valve member 60 will open the valves. Various seals are provided for the 
valve member 60. An O-ring 84 is provided between the passage 46 and the upper end 
surface of the body 30, in the example of the plug 48, to prevent leakage from the top 
end. Two further O-rings 86 and 88 are spaced apart to prevent leakage from port 76 
to the passage 46 and enlargement 40 in the valve closed position, and to prevent 
leakage from the port 76 to the enlargement 40 in the valve open position. O-rings 100 
and 102 can be provided in a conventional manner to seal threaded connections 32 
and the threaded connection between the plug 44 and the upper end of the body 30. 

Figure 4 illustrates the attachment of the flexible hose 14 to the valve body 30, with 
connections to the enlargement 40, and also connection of a flexible tube 110, inside 
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the hose 14 to the passage 46. The hose 14 is connected to the body 30 via a 
threaded connection 112 in a bore 114 connecting to the enlargement 40. The tube 
110 extends up through a bore 116 in the top part of the body 30 to connect to the 
passage 46. As seen in Figure 1, the tube 110 extends through the hose 14 and wand 
5 16 to a nozzle assembly 1 8. 

When the valves are closed, neither the liquid nor gas can flow from the container 10 
to the nozzle assembly 18. Pushing down on the lever 82 opens the valves to a 
position as seen in Figure 3. Liquid escapes up past the lower end of the valve 
10 member 60 into the enlargement 40 and up through bore 1 14 and connection 112 into 
the hose 14. Simultaneously, air escapes through bores 70 and 76, recess 66 
' 3 passage 46 and then through the tube 1 1 0 to nozzle 1 8. 

I:i 

e 

g One form of nozzle assembly 18 Is illustrated in Figure 5. Tliis assembly has a nozzle 
1|a member 120 attached to the end of the wand 16 and an internal member 122 to which 
^ ' the tube 110 is attached. The orifice fonned in the internal member 122 is preferably 
O 0.75-1 .5 mm in diameter. The member 122 is connected to the nozzle member 1 20 and 
□ a passage 124 provides access, via a port 125. to a mixing chamber 126 for the liquid 
g In the wand 16, Port 125 is preferably 2 - 3.5 mm in diameter. Liquid enters the mixing 
2Qe chamber 126 at right angles to the longitudinal axis of the nozzle 18. Gas can flow 
through a central bore 128 of the member 122 into the mixing chamber 126. The 
nozzle member 120 is circular in cross section, and has a closed end with a number of 
orifices 132. One an-angement is seen in Figure 6. The closed ends in face 130 are 
angled with respect to the longitudinal axis preferably in the range of 60* to 75**. 

25 

The gas enters the mixing chamber in a longitudinal direction and combines with the 
jet of liquid that is entering the mixing chamber at port 125. Thus, this will produce a 
gas/liquid mixture. The mixture exits the chamber through the orifices 132, resulting 
in further expansion and further atomization of the liquid. The orifice pattern combined 
30 with the amount of atomization and end face angles produces the described mist 
pattern. 
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To charge the container 10. about 6L of liquid, for example water is placed in the 
container. Th gas, for example air, is fed into the upper part of the container 10 
through the wand 16 by removing the nozzle 120 and replacing it with an air valve (not 
shown). The gas source means is connected to the air valve, the valves are opened 

5 and air is fed into the container 10. After pressurization, the nozzle Is replaced. 
Pressurization in this manner minimizes later tampering. As an alternative, the gas is 
fed through bore 72 by removing plug 78. As a further alternative, a pressure gauge 
can be permanently mounted at the bore 72, and this can be provided with a T-shaped 
valved connection having an air valve for connection of a pressurized source of gas. 
10 The gas is generally pressurized initially to a maximum pressure of about 175 pounds 

^ per square Inch. 

p Figure 7 illustrates an alternate embodiment of the valve structure 12. The central 
^ longitudinal extending bore above enlargement 40 is not enlarged eliminating the need 
1^ for a plug such as plug 44 in Figure 4 to close off the bore. The bore 116 extends 
through the top of the valve body 30. The top of the bore 1 1 6 is closed by a plug 31 . 
A second bore 33 senses as a transfer passage in place of the chamber 46 (see Figure 
P 4), and is closed by plug 37. The valve structure 12 is othenvise the same as the 
previous embodiment including the tube 110 which extends up through bore 116 
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A canrying handle can be attached through the valve structure 12 as seen in Figure 1 . 
The container is shaped so that such can normally stand upright on a surface. 
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1. An apparatus for producing a fine liquid mist, comprising: 

a container for holding a gas and liquid under pressure; 

valve means for simultaneously releasing said gas and said liquid separately 

from said container; 

feed means for feeding said gas and said liquid separately to a nozzle; 

said nozzle including a mixing chamber and outlet orifices for emission of said 

liquid mists. 

2. A release valve for simultaneously releasing a gas and a liquid separately from 
a pressurized container, comprising: 

a first valve controlling a liquid outlet from said container, 

a second valve controlling a gas outlet from said container; 

means for feeding said liquid and said gas separately from said valves; 

means for actuating said valves, simultaneously. 

3. A release valve according to claim 2, comprising an elongate valve member, 
said first valve formed at one end of said valve member, said second valve 
fomied at a position intermediate the other end of said valve member and said 
first valve, said means for actuating said valves positioned at the other end of 
said value member. 

4. A release valve according to claim 3, further comprising an enlargement at said 
one end, movable axially to open and close an orifice. 

5. A release valve according to claim 4, further comprising a reduced section at 
said intermediate position, axially spaced inlets and outlets, said reduced 
section movable axially to a position connecting said inlet and outlet. 
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A release valve according to claim 5, comprising a valve body, said elongate 
member positioned in a bore in said valve body, said orifice formed at one end 
of said bore, and means for feeding said liquid from said orifice to an outlet in 
said bore. 

A release valve according to claim 6, comprising means for feeding gas through 
said body to a port in said bore and a chamber in said body at the other end of 
said bore, said reduced section movable to connect and disconnect said port to 
said chamber and means for feeding said gas from said chamber to said outlet 

A release vale according to claim 7, including connection means for connecting 
a feed means to said outlet and feeding said liquid and said gas separately to 
said feed means. 

A release valve according to claim 8, comprising means for feeding gas through 
said body to a port in said bore and a transfer passage in said body at a 
position intemiediate the other end of said bore, said reduced section movable 
to connect and disconnect said port to said chamber and means for feeding said 
gas from said chamber to said outlet. 

A release valve according to claim 9, including connection means for connecting 
a feed means to said outlet and feeding said liquid and said gas separately to 
said feed means. 

A liquid mist fire extinguisher, comprising; 

a container for holding a gas and a liquid under pressure; 

a valve assembly at an upper end of said container; 

valve means for simultaneously releasing said gas and said liquid separately 
from said container; 

a hose for feeding said gas and said liquid separately through a nozzle; 



said nozzle assembly including means for feeding said gas and said liquid 
separately through a mixing chamber, and exiting orifices in an end surface of 
said nozzle assembly for issue of mixed gas and liquid in a fine mist. 

A fire extinguisher as claimed in claim 1 1 , including a tube within the hose for 
feeding said gas. 

A fire extinguisher as claimed in claim 12, said valve means comprising a first 
valve controlling a liquid outlet from said container, a second valve controlling 
a gas outlet from said container, means for feeding said liquid and said gas 
separately from said valves, and means for actuating said valves 
simultaneously. 

Afire extinguisher as claimed in claim 13, said first valve formed at one end of 
said valve member, said second valve formed at a position intermediate at the 
other end of said valve member and said first valve, said means for actuating the 
said valves simultaneously positioned at the other end of said valve member. 

Afire extinguisher as claimed in claim 14, further comprising an enlargement at 
said one end, movable axially to open and close an orifice. 

Afire extinguisher as claimed in claim 15, further comprising a reduced section 
at said intermediate position, axially spaced inlets and outlets, said reduced 
section movable axially to a position connecting said inlet and outlet. 

A fire extinguisher as claimed in claim 16, comprising a valve body, an 
elongated member positioned in a bore in said body, said orifice formed at one 
end of said bore, and means for freeing said liquid from said orifice to an outlet 
in a said bore. 
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A fire extinguisher as claimed in claim 17, comprising means of feeding gas 
through said body to a port in said bore and a chamber in said body at the outer 
end of said bore, said reduced section movable to connect and disconnect said 
port to said chamber and means for feeding said gas from said chamber to said 
outlet 

A fire extinguisher as claimed in claim 18, including connection means for 
connecting a feed means to said outlet and feeding said liquid and said gas 
separately to said feed means. 

A fire extinguisher as claimed in claim 17, comprising means of feeding gas 
through said body to a port in said bore and a transfer passage in said body at 
a position intermediate the outer end of said bore, said reduced section movable 
to connect and disconnect said port to said chamber and means for feeding said 
gas from said chamber to said outlet 

A fire extinguisher as claimed in claim 20, including connection means for 
connecting a feed means to said outlet and feeding said liquid and said gas 
separately to said feed means. 

Afire extinguisher according to claim 11, said nozzle comprising angled closed 
ends. 
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ABSTRACT 



A liquid mist fire extinguisher, comprising a cx>ntainer for holding a gas and a liquid 
under pressure. The extinguisher has valve assembly at the upper end of the 
^ cxintainer, a valve for simultaneously releasing said gas and said liquid separately from 
n the container, and a hose for feeding said gas and said liquid separately through a 

m 
s 



nozzle. The nozzle assembly includes means for feeding said gas and said liquid 
separately through a mixing chamber, and exiting orifices in an end surface of said 



u nozzle assembly for issue of mixed gas and liquid in a fine mist 
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STATUS (37 CFR 1.9(0 AND 1.27 (c)) - SMALL BUSINESS CONCERN 



Docket No. 
»21-1A 



Invention: 



Liquid Mist Fire Extinguisher 



I hereby declare that I am: 

□ the owner of the small tnislness concern identified below: 

B an ofTicial of the small business concern empowered to act on behalf of the concern identified below: 

NAME OF CONCERN: Terra Nova Marine Company Limited ^ 

=1 ADDRESS OF CONCERN: 119 Oydc Avenue, Mount Peart, NT AIN 4R9 Canada 



y I hereby declare that the above-identified small business concern qualifies as a small business concern as defined in 
(5 13 CFR 121 .3-1 8» and reproduced in 37 CFR 1.9(d). for purposes of paying reduced fees under Section 41(a) and 

n (b) of Title 35, United States Code, in that the number of employees of the concem, including those of its affiliates, 
does not exceed 500 persons. For purposes of this statement. (1) the number of employees of the business cone m 

JL is the average over the previous fiscal year of the concem of the persons employed on a fulRime. part-time or 

J temporary basis during each of the pay periods of the fiscal year, and (2) concerns are afTiliates of each other when 
; either, directly or indirectly, one concern controls or has the power to control the other, or a third party or parti s 

J controls or has the power to control both. 

I ri 

\ 1 i hereby declare that rights under contract or law have been conveyed to and remain with the small business 
( n concern identified above with regard to the above identified invention described in: 

q 

\ 3 IS the specification filed herewith with title as listed above. 

□ the application identified above. 

□ the patent Identified above. 



If the rights held by the above-identified small business concem are not exclusive, each individual, concem or 
organization having rights to the invention is listed on the next page and no rights to the invention are held by any 
person, other than the Inventor, who could not qualify as an independent inventor under 37 CFR 1 .9(c) or by any 
concem which would not qualify as a small business concem under 37 CFR 1.9(d) or a nonprofit organization under 
37 CFR 1.9(e). 



CopynpM 1904 L^abaft 



P0SREVD1 
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Each person, concern or organization t which I have assigned, granted, conveyed, or licensed or am under an 
obligation under contract or law to assign, grant, convey, or license any rights In the Inv ntion is listed below: 

S no such person, concern or organization exists. 

□ each such person, concern r rganization is listed below. 



FULL r4AME 
ADDRESS 

FULL HAME 
ADDRESS 

FULL NAME 
ADDRESS 

/ULL NAME 

Address 



O Individual 



Q SmaO Business Concern 



Q Nonprom Organization 



□ tndMduat 



Q SniaO Business Concern 



Q Nonprofit Organization 



□ Individual 



Q Sman Business Concern 



Q Nonprofit Organizatian 



M Separate verified statements are required from each named person, concern or organization having rights to the 

3 Invention averring to their status as small entries. (37 CFR 1 .27) 

4 \ acknowledge the duty to file, in this application or patent, notification of any change in status resulting In loss of 
entitlement to small entity status prior to paying, or at the time of paying, the eariiest of the issue fee or any 
maintenance fee due after the date on which status as a small entity is no longer appropriate. (37 CFR 1.28(b)) 



□ Individual 



□ Sman Business Concern 



□ Nonprofit Or gan ization 



I hereby declare that all statements made herein of my own knowledge are true aruJ that all statements made on 
Infonmation and belief are t>elieved to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 18 of the United States Code, and that such willful false statements may jeopardize the validity of the 
application, any patent issuing thereon, or any patent to which this verified statement is directed. 



NAME OF PERSON SIGNING: 
TITLE OF PERSON SIGNING 
OTHER THAN OWNER: 
ADDRESS OF PERSON SIGNING: 



Stephen Whitten 



General Manager 



c/o 119 Clyde Avenue, Mount Pearl, NF 
A1N4R9 Canada 



SIGNATURE: 



DATE: CWC^ 



i 
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FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCX. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


Latvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Paso 


GR 


Greece 




Republic of Macedonia 


TR 


Tkukey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belanis 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


uz 


Uzbekistan 


CF 


Central African Republic 


JP 


J^an 


NE 


Niger 


VN 


Vict Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


CI 


C6le d'lvoire 




Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


/ KR 


Republic of Korea 


PT 


Portugal 






cu 


Cuba ^ 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic i 


LC ' 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 








O) 



